A Gram-negative, aerobic, non-motile, long rods or coccoid without flagellum strain, designated THG-YS3.2.7
The genus Ramlibacter, belonging to the family Comamonadaceae of the class Betaproteobacteria, was proposed by Heulin [1] . At the time of writing, the genus Ramlibacter comprises four species with validly published names, Ramlibacter henchirensis [1] , Ramlibacter tataouinensis [1] , Ramlibacter solisilvae [2] , and Ramlibacter ginsenosidimutans [3, 4] isolated from the soil. Members of the genus Ramlibacter are Gram-staining-negative, aerobic, long, thin, non-flagellated rods or coccoid with high DNA G+C contents (67-70 mol%). The major fatty acids were C 16 : 0 , C 17 : 0 cyclo, C 18 : 0 , summed feature 3 and summed feature 8. The predominant quinone was ubiquinone 8 (Q-8).
Strain THG-YS3. 2.7 T was isolated from the rhizosphere soil of a Mugunghwa flower (Hibiscus syriacus L.) collected in Kyung Hee University, Yongin, South Korea (5 Oct 2015) (37 16¢33 † N, 127 10¢40 † E). The soil sample was diluted to 10 À3 and 10
À4
, spread on nutrient agar (NA, Oxoid), and incubated at 30 C in the dark. After 1 week, a single colony was picked and re-streaked repeatedly onto the new NA until the purity was confirmed. The purified strain THG-YS3.2.7
T was maintained in glycerol (25 %, v/v) at À80 C.
Genomic DNA of strain THG-YS3.2.7 T was extracted and purified using a Biofact genomic DNA extraction kit. The 16S rRNA genes were amplified with the universal bacterial primer [5] . The 16S rRNA gene sequences were performed by Biofact Co. Ltd (South Korea). The 16S rRNA gene sequences of related strains were obtained from the GenBank database and EzTaxon server [6] . The multiple alignments were performed using the CLUSTAL_X program [7] followed by gap editions in the BioEdit program [8] . The evolutionary distances were calculated using the Kimura two-parameter model [9] . The phylogenetic trees were constructed using the neighbour-joining [10] , maximumlikelihood [11] and maximum-parsimony [12] methods in the MEGA 6.0 program [13] , respectively. The bootstrap values were calculated based on 1000 replications [14] . T and other members of the genus Ramlibacter was also supported by the phylogenetic trees (Fig. 1) .
The Gram staining was tested using a bioM erieux Gram stain Kit according to the manufacturer's instructions and KOH test [15] . Cell morphology of strain THG-YS3.2.7 T was observed by transmission electron microscope (Model JEM1010; JEOL) at Â11 000 magnification, using cells grown for 4 days at 28 C on NA. Capacity for growth was tested at different temperatures (4, 5, 10, 20, 25, 28, 30, 37, 40 , 45 and 50 C), salinities (0-10 %, at an intervals of 1 %, w/v, NaCl) and pH (pH 3, 4, 5, 6, 7, 8, 9 and 10) in 5 ml of nutrient broth (NB, Oxoid) at 30 C for 15 days. For the pH experiments, two different buffers were used (final concentration, 100 mM): acetate buffer was used for pH 4-6 and phosphate buffer was used for pH 7-10. Motility test was performed by the hanging-drop technique using cells grown for 2 days at 28 C in sulfide-indole-motility medium (SIM, Difco) [16] . Anaerobic growth was tested in serum bottles containing NB supplemented with thioglycolate (0.1 %), in which the air was substituted with nitrogen gas. Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was accessed by using 1 % (w/v) N, N, N¢, N¢-tetramethyl-1, 4-phenylenediamine reagent [17] . Hydrolysis of starch, casein, cellulose, chitin, L-tyrosine, DNA, tween 20, and tween 80 was determined according to previously described methods [18] [19] [20] [21] [22] . Growth on Reasoner's 2A agar (R2A, Difco), Tryptone soya agar (TSA, Oxoid), Luria-Bertani agar (LA, Oxoid), Marine agar (MA, Oxoid) and MacConkey agar (MCA, Oxoid) was also tested. All the above tests, unless specifically indicated, were evaluated after 7 days incubation at 28 C. R. henchirensis DSM 14656 T , R. tataouinensis DSM 14655 T , R. solisilvae KACC 17567
T were included as references for the investigation of the biochemical tests using the same laboratory conditions. In addition, tests of carbon-source utilization and enzyme activities were performed with API 20NE, API 32GN and API ZYM kits according to the instructions of the manufacturer (bioM erieux, France).
Cells of strain THG-YS3.2.7
T were Gram-negative, aerobic, non-motile long rods (0.5-1.0 µm wide and 10-12 µm long) or coccoid cells (0.5-0.6 µm in diameter) without flagellum ( Fig. S1 , available in the online Supplementary Material). Morphological observation showed strain THG-YS3.2.7 T colonies on NA to be yellow, round and sticky. Strain THG-YS3.2.7
T was found to grow well on R2A, TSA and NA, grow weakly on MA and LA, but not grow on MCA. Strain THG-YS3.2.7
T grew on NA at 10-40 C (optimum 28-37 C), at pH 6-8 (optimum 7) and in presence of 0-5 % NaCl (optimum 1 %). The tests for catalase and oxidase activity was positive. Nitrate reduction and indole production was found to be negative. Strain THG-YS3.2.7
T was
Comamonas aquatica NBRC 14918 T (BBJR01000095)
Comamonas jiangduensis YW1 T (JQ941713)
Comamonas terrigena LMG 1253 T (AJ430342) able to hydrolyze starch, DNA and cellulose but unable to hydrolyze L-tyrosine, casein, tween 80, chitin and tween 20. Physiological characteristics of strain THG-YS3.2.7
T was summarized in the species description and a comparison of selective characteristics with related type strains was presented in Table 1 .
For determination of the DNA G+C content, genomic DNA was extracted, purified by using a Biofact genomic DNA extraction kit and degraded into nucleosides. The nucleosides were analyzed using reverse-phase HPLC system (Alliance 2690 system, Waters) as described previously [23] . Escherichia coli DH5a was used as a reference strain. DNA-DNA hybridizations between strain THG-YS3.2.7
T and their closely related strains were performed fluorometrically, according to the method developed by Ezaki [24] with modifications [25] , using photobiotin-labelled DNA probes and micro-dilution wells with the hybridization temperature at 45 C. [26, 27] . After being developed in the solvent system, lipids were visualized. For the presence of all lipids, TLC plates were developed by spraying with 5 % molybdophosphoric acid and charred at 120 C for 5 min. Amino lipids were detected by spraying with 0.2 % ninhydrin at 120 C for 2 min. Phospholipids were detected by spraying with molybdenum blue reagent (Sigma) at room temperature. Glycolipids were visualized with 2.5 % a-naphthol-sulfuric acid by charring at 120 C for 2 min. Cellular fatty acids were extracted from the cells in the logarithmic phase of growth and identified by using the Microbial Identification System (Sherlock Version 6.1; MIDI database: TSSA6) according to standard procedures [28] . The isoprenoid quinones of strain THG-YS3.2.7
T were extracted from freeze-dried cell material [27, 29] and then purified and analyzed by HPLC [30, 31] .
The polar lipids profiles of strain THG-YS3.2.7
T were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylcholine (PC) (Fig. S2) . The cellular fatty acid profiles of strain THG-YS3.2.7
T were found to contain C 10 : 0 , C 10 : 0 3OH, C 16 : 0 , C 17 : 0 , C 17 : 0 cyclo, C 18 : 0 , C 18 : 3 !6c (6, 9, 12) , summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and summed feature 8 
Assimilation of (API 20NE and 32GN) Arginine dihydrolase
69.4 69.6* 66.6* 69.9 † *Data from Heulin et al. [1] . †Data from Lee et al. [2] .
(C 18 : 1 !7c and/or C 18 : 1 !6c) ( Table S1 ). The predominant ubiquinone detected in strain THG-YS3.2.7 T was Q-8, one of type characteristics in the genus Ramlibacter.
In summary, the characteristics of strain THG-YS3.2.7 T were consistent with descriptions of the genus Ramlibacter with regard to morphological, biochemical and chemotaxonomic properties. The results of this polyphasic approach between strain THG-YS3.2.7
T and its closest phylogenetic neighbors indicated that strain THG-YS3.2.7
T should be assigned to the genus Ramlibacter as a novel species, for which the name Ramlibacter rhizophilus sp. nov. is proposed.
DESCRIPTION OF RAMLIBACTER RHIZOPHILUS SP. NOV.
Ramlibacter rhizophilus (rhi.zo¢phi.lus. Gr. n. rhiza root; N. L. masc. adj. philus (from Gr. masc. adj. philos loving); N.L. masc. adj. rhizophilus root-loving).
Cells of strain THG-YS3.2.7
T are Gram-negative, aerobic, non-motile long rods (0.5-1.0 µm wide and 10-12 µm long) or coccoid cells (0.5-0.6 µm in diameter) without flagella. Growth occurs at 10-40 C (optimum 28-37 C), at pH 6-8 (optimum 7) and at 0-5 % NaCl (optimum 1 %). Catalase and oxidase activity was positive. Nitrate reduction and indole production was found to be negative. Starch, DNA and cellulose are hydrolyzed but L-tyrosine, casein, tween 80, chitin and tween 20 are not. In API 20NE tests, arginine dihydrolase, urease, gluconate hydrolysis, and adipate hydrolysis are positive. In API ZYM tests, positive results are obtained for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, and naphtol-AS-BI-phosphohydrolase. In API GN32 tests, the following compounds are able to be utilized: 3-hydroxybutyrate, L-proline, suberate, sodium malonate, glycogen, and 3-hydroxybenzoate. The major polar lipids are diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylcholine (PC). The predominant ubiquinone is Q-8. Major fatty acids are C 16 : 0 , C 17 : 0 cyclo, C 18 : 0 , summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c), summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c), and moderate amounts of C 10 : 0 , C 10 : 0 3OH, C 18 : 3 !6c (6, 9, 12) are present as well. The DNA G+C content of the type strain is 69.4 mol%.
The type strain is THG-YS3.2.7
T (=KCTC 52083 T =CCTCC AB 2015357 T ), isolated from the rhizosphere soil of a Mugunghwa flower collected from Kyung Hee University, Yongin, South Korea.
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